cell. The exact nature of the cytoplasmic vesicles is currently under investigation as part of a future project, but it appears that nanorods internalize in double-membrane layered early endosomelike compartments away from the nucleus or late endosomelike structures close to the nucleus. Two-dimensional, confocal fluorescence microscopy images were collected through the use of an LSM 510 confocal laser scan microscope (Carl Zeiss) with a C-Apochromat 63 X/NA 1.2 water-immersion lens in conjunction with an argon ion laser (364 and 488 nm excitations were used for Eu and Tb, respectively). The red and green fluorescence emissions were collected through a 601-and 505-nm long-pass filter for EuPO 4 Fig. 1I ) fluorescence between the untreated control cells (Fig. 1E ) and the nanorod-treated cells (Fig. 1, G throughout Mexico. More than 24 000 people in the US have tested positive for WNV infection; 9845 of these cases resulted in serious neuroinvasive disease and more than 959 were fatal (1 ). Guidelines for surveillance, prevention, and control of WNV are available (2 ) .
WNV, a member of the Flaviviridae family, belongs to the Japanese encephalitis serocomplex that includes Japanese encephalitis and St. Louis encephalitis viruses (3 ). WNV is transmitted to humans by mosquitoes. The transmission cycle involves mosquitoes and birds. In rare instances, the virus may be transmitted from human to human through organ donation or blood transfusion or from pregnant mother to fetus (4 -6 ) . WNV infections in a pediatric population have also been reported (7 ). Many patients remain asymptomatic or have only mild symptoms. Others report having fatigue, rash, fever, headache, and muscle weakness and may require hospitalization (8 ) . The more severe form of the disease is meningoencephalitis manifested by typical signs of central nervous system infection and, in a minority of cases, development of a flaccid paralysis (9 ) .
Symptomatic patients will demonstrate an early antibody response of the IgM type during the 1st 4 days of illness, and nearly all patients will have detectable IgM antibodies by 7 to 8 days after the onset of illness (10 ) . WNV-specific serum IgG is detectable by 3 weeks postinfection (11 ) . The virus itself is usually no longer detectable by the time WNV-specific serum IgM appears, although both IgM and IgG may persist for more than a year (12 ) . Laboratory-based ELISAs designed to detect WNV-specific IgM are now accepted as a sensitive early marker for WNV infection (13) (14) (15) . However, current ELISA assays (e.g., Focus Technologies West Nile Virus IgM Capture ELISA, PanBio) are multistep procedures that require 5-6 h to perform, instrumentation to read the tests, and subsequent calculations to interpret the test results. We describe the development of a novel and a rapid WNV IgM strip test (RapidWN™) that requires minimum sample preparation and produces results visibly in 15 min. We show that such results are substantially equivalent to currently used ELISA devices (e.g., CDC WNV IgM ELISA, Focus Technologies West Nile Virus IgM Capture ELISA).
Both the ELISA and the strip format assay use the same principle and the same WNV antigen (suckling mouse brain WNV protein E or recombinantly produced WNV protein E fraction) and flavivirus-specific monoclonal antibody 6B6C-1. The RapidWN uses solid-phase immunochromatographic strip technology to qualitatively detect the presence of WNV IgM antibodies in human serum or plasma. The test uses a fragment of recombinant WNV envelop protein (antigen) that was expressed in Escherichia coli, purified, and characterized. Antibody 6B6C-1, provided by the CDC as a hybridoma cell line, was cultured and purified. Goat-antihuman IgM (Jackson IRL) was biotinylated (biot-␣h-IgM) and 6B6C-1 antibody was conjugated onto colloidal gold particles (detector). All 3 reagents were then dispensed onto the polyester pad and lyophilized. Streptavidin was recombinantly produced and immobilized onto a nitrocellulose (Sartorius) membrane strip at the test-band site. Rabbit antimouse IgG-Fc was immobilized at the control-band site.
When the specimen is dispensed into the sample well, it passes through the membrane, which contains antigen, detector, and biot-␣h-IgM antibodies. The WNV IgM in the patient sample then forms a tertiary detector/antigen/IgM complex. The formed complex then migrates through the reaction strip and is captured at the test area. Excess, unreacted detector flows through the strip and is captured in the control area. The reactant concentrations are adjusted and optimized by analysis of calibrators, made from pooled WNV-positive sera, so that the test should produce a positive signal at WNV IgM Index value Ն1.1 of an commercially available Focus Technologies West Nile Virus IgM Capture ELISA device (comparator device) and negative results below that number. Examples of positive, negative, and invalid test results are shown in Fig. 1 .
Visible pinkish-purple horizontal bands appear in the test area if the concentration of the WNV IgM antibodies in the human serum sample is above the cutoff concentration in relation to the comparator device. A pinkishpurple band in the control area indicates that the test is working properly, and such a band must always appear, irrespective of the WNV IgM concentration, for the test to be considered valid.
RapidWN test precision studies were performed using a reproducibility panel made of different clinical serum specimens at 3 study sites during a 3-day period. Each day a new lot was used and a different operator was used. This 15-member reproducibility panel (blinded) consisted of 6 clinical specimens with a mean index value 25% above the cutoff, 6 clinical specimens with a mean index value 15% below the cutoff, and 3 clinical specimens with a mean index value 6 times the cutoff of the comparator device. All sites and operators produced the expected result for all panel members on every day of testing. Near-cutoff positive and negative samples also produced expected results when tested by 3 operators on the same lot for 10 consecutive days.
No significant interferences were found with common serum analytes such as human serum albumin, bilirubin, hemoglobin, or triglycerides at 2 to 3 times the normal expected values. No cross-reactivity with Japanese, Saint Louis, California, or Eastern equine encephalitis viruses was observed, but some cross-reactivity (10%) with Dengue virus was noted.
Reactivity with autoantibodies, such as antinuclear antibodies and rheumatoid factor, is common to all immunoassays (16 ) , and the RapidWN test is not an exception. Care has been taken to block such activities at heterophile antibody titers commonly encountered in a population, but rare samples with higher titers may affect the test.
Clinical specificity of the RapidWN test was assessed on prospective specimens (n ϭ 346) after institutional review board approval at 3 study sites from endemic regions of the US and Canada. Samples were from presumably healthy individuals (n ϭ 67) or patients with non-WNV ailments (n ϭ 279), including 61 febrile pa-tients. The study group was 47% men and 53% women. There was 99% agreement between methods, with few incidences of heterophile antibody interferences ( Table 1) .
Studies of diagnostic accuracy were conducted following institutional review board approval at 3 sites on randomized blinded retrospective samples from patients with clinical symptomology consistent with WNV infection. Results presented in Table 1 showed that the RapidWN test produced 100% agreement of serological sensitivity for acute, CDC WNV IgM and IgG ELISA-positive and plaque neutralization reduction test (PRNT)-confirmed samples. There was Ͼ97% agreement with other positive samples (CDC WNV IgM and IgG ELISA positive and PRNT confirmed) and 96% agreement with the CDC WNV ELISAnegative specimens. Similar results were obtained when comparison was made with the comparator device. The RapidWN test produced 98% agreement with the WNVnegative and 95% agreement with WNV-positive specimens. The apparent decrease in serological sensitivity is partially due to the fact that ELISA-based devices may produce equivocal results for some samples (index values between 0.9 and 1.09 of the comparator device), whereas a strip test may show positive/negative results within the 10% limit of the cutoff values.
The RapidWN test can also be used on plasma samples. The device produced similar results on 63 cohort plasma and serum samples when tested concomitantly. This test can also be equally performed on cerebrospinal fluid samples (unpublished results). The efficacy of ELISA-based or microsphere immunoassays for detecting WNV antibodies has been well documented and provided results confirmed by PRNT (12-14, 17, 18 ) . The RapidWN strip test described here also showed comparable results with the ELISA-based IgM tests and with the PRNT. However, the advantages of the strip test over currently marketed ELISA-based tests include rapid result generation (15 min), ease of use, room temperature stability, and visually readable results. In addition, the strip test can be used for a single sample or multiple samples. Hence, the cost:benefit ratio of a rapid strip test may be better than that of traditional ELISA devices because of decreased labor time, equipment costs, and transport times for samples and test results. Other commonly used immunochromatographic strip tests that generate results visibly have been clinically validated for patients suspected of myocardial ischemia (19 ) . The data presented here show that the RapidWN strip test can be effectively used as a rapid visible test for patients suspected of WNV infections.
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